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consumer confidence... 


between the consumer and the Gas Board resides in the gas meter 


U.G.I. associated companies have 150 years’ experience. 

U.G.I. meters are protected in the parts liable to corrosion by patented devices 
based upon their long experience. 

U.G.1. meters are precise engineering instruments guaranteed to withstand rough 
usage and maintain their accuracy over a long meter life. 


The illustration shows the U.G.1. Test Meter, one of a series of U.G.1. meters for 
every domestic, commercial or industrial application. 


U.G.I. (Meters) LIMITED 


170, Rowan Road, Streatham Vale, London, S.W.16 


ouncil 
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rmenasured 
breathinea..... 


How fascinating to watch the Rana Temporary 
(frog to you!) —to see the sensitive pulsations of 
its pouch. 
How interesting to make comparisons with that 
man-made breathing and measuring device — th 
modern gas meter. The movement of its diaphragms 
is equally sensitive.... but the leather itself js 


immensely more robust. 


D. & G. L. Leathers are scientifically selected for thickness, 
non-porosity and strength, and are processed to give long 
and accurate metering anywhere in the world. 


THE DIAPHRAGM & GENERAL 
LEATHER co. LTD. Specialists for over a hundred years in 


FRANKLIN ROAD WORKS, PORTSLADE, SUSSEX. LEATHERS FOR THE GAS INDUSTRY 


Telephone: Hove 47266 7 Telegrams: DIAPHRAGM, PORTSLADE. 
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Write 
This regulator is mass produced in Install 
a number of different types to suit 7 Ht i J ta 
individual requirements utilising A, ( in co 
generally the same main components. S60 
The regulator is primarily used for : 
controlling the gas supply from high a you ¢ 
pressure mains to domestic premises, 
and is usually fitted with an internal 
valve safe-guarding the meter. 


The ‘R’ Type can be supplied to suit 
inlet pressures up to 100 p.s.i. 

The ‘BR’ Type is suitable for inlet 
pressures up to 150 p.s.i. 


The ‘BR’ Type can be supplied where 
the inlet alternates between high 
and low pressure. 


FULL DETAILS ARE GIVEN IN OUR 
PUBLICATION G/8I. 


THE BRYAN DONKIN CO. LTD. 


Chesterfield Tele :— 3153. London Tele :— ABBEY 1096. 
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at 
igh. The many and varied fire 
dangers that are ever present 
in the gas industry call for nothing less than the 
finest methods of fire protection. In this field the 
highly developed and specialised Fire Detecting 
and Extinguishing Systems supplied by The Pyrene 
Company have a record and reputation second to 
none throughout the world. Whatever fire problems 
you have, the wide range of “Pyrene” Fire 
Protection provides the right answers. 
Write for full details (including particulars of 
Installations for the protection of bulk oil storage 
iN connection with oil-gasification) or instruct 
us to send a Technical Representative to give 
you expert advice without obligation. 
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THE PYRENE COMPANY LTD 


(DEPT. G.J.9) . 9 GROSVENOR GARDENS . LONDON S.W.1 
Tel: vic:oria 3401 Head Office & Works: BRENTFORD : MIDDX 


Canadia’ Plant : TORONTO Australian Plant : MELBOURNE 
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There is more in gas metering than meets the eye 


A wealth of engineering skill is concentrated behind the simple exterior — 
° a Oa 
of a Parkinson Cowan gas meter. Each component, however small, oe 


is carefully designed to form an integral part of a precision unit. 


This is a valve cover. 


Moulded in hard-wearing graphitised phenolic of special composition, 
it is self-lubricating and effectively inhibits condensation 

and deposition of foreign matter. This, together with a radial 
design which ensures rapid opening, reduces oscillation and 
minimises diaphragm stress. 


It is the thorough design, meticulous manufacture and careful assembly 
of each component that has made Parkinson Cowan meters so famous 
for long life with consistent accuracy. 


PARKINSON COWAN GAS METERS 


Terminai House, 52 Grosvenor Gardens, London, S.W.1. Sloane 0111] 


given 
being 
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Five Years of HD for Scotland 


happening on the sales front at the present time, 

some of them of a highly revolutionary character. 
Perhaps the most striking example is the gradual accept- 
ance of the fact that, despite the industry’s preoccupa- 
tion with the cooking load for many years, it is to space 
heating that we must look for our future prosperity. It 
will take some time before this changed emphasis is 
generally accepted, but the process is already well estab- 
lished. Related to this is the fact that gas boards are 
now truly tariff-conscious and have devised rates of 
payment which provide consumers with a strong induce- 
ment to use gas for space heating. Sales campaigns, too, 
have changed. No longer are they haphazard, individual 
affairs, but full-scale co-ordinated efforts, backed by a 
barrage of publicity. 

These developments are going on all over the country, 
but last week it was Scotland which made news with the 
introduction of a space heating campaign designed to 
last a full five years. It was described—and here is 
another indication of an increasingly progressive 
approach—at a Press conference in London by the 
Board’s Commercial Manager, Mr. R. H. Bone, sup- 
ported by the advertising agents entrusted with the pro- 
motion of this particular campaign, which is being dealt 
with entirely separately from the rest of the Board’s 
publicity. 

Clearly Scotland is following the general trend in 
space heating drives, concentrating on the newer and 
more efficient appliances and even subtly changing 
the vocabulary of the gas salesman. Indeed, the Scot- 
tish Gas Board is very specific indeed on this last 
point. Talk of ‘ gas fires’ is out and so is the phrase 
‘gas-fired.’ By concentrating its efforts on convector 
radiant heaters the Board is anxious to divert the pub- 
lic’s attention from the more limited traditional gas fire. 
Appliances running on gas are to be referred to as 
‘gas-fuelled,’ while the provision of convected heat is 
given the title ‘heat diffusion.’ The latter phrase is 
being used as though it possessed an almost magical 
quality, a sort of national ‘Open Sesame.’ Thus Heat 
Diffusion (with capitals of course) is referred to as 
‘Scotland’s own plan for gas-fuelled home comfort,’ 


| LOT of interesting and important things are 


the implication being that this is something very special 
cooked up for loyal Scots and denied everyone else. In 
this way the Board is attempting to hit back at such as 
the Hydro Board which has somehow managed to con- 
vince a great many people that it deserves much the 
same allegiance as Robert Burns and the haggis. 

A further word about ‘heat diffusion’ may help to 
make clear exactly what is represented by this slogan. 
As we have said, the phrase covers convector radiant 
heaters (not fires), but it also applies to the service 
given by appliances producing ducted warm air and to 
central heating. But it is to the sale of convector 
radiant fires (sorry, heaters) that the Board is looking 
for big results. 

There can be no doubt that the Scottish Board is 
absolutely determined to win this market. Their deter- 
mination is shown by the V.LP. treatment being given 
the campaign and by the fact that it is to be sustained 
for seven months in the year for a full five years. A 
very substantial sum has been allocated for half-page 
advertisements in selected papers and prizes are being 
offered for the best window displays dealing with this 
theme. 

The way in which this ‘ new slant’ is to be put over 
was described by Mr. Bone, who said he was * abso- 
lutely confident ’ about its outcome. He wisely refrained 
from mentioning electricity and oil, but he allowed him- 
self a brief reference to another competitor. ‘It could 
be argued,’ he said, somewhat coyly, ‘that this cam- 
paign is in the best interests of the coal industry.’ 

We wish more gas boards would hold Press confer- 
ences on their major campaigns, particularly if fairly 
large sums of money are being spent with some of the 
papers represented. But it is as well to be very diplo- 
matic when suggesting little things like free editorial: 
expenditure which seems pretty hefty to the advertiser 
may not in fact be so very large when compared with the 
purchases of other space customers. And we cannot 
resist the suggestion that when inviting to the confer- 
ence the advertising managers of the appliance makers 
concerned in the campaign, it is as well to decide with 
them in advance exactly what degree of co-operation is 
to be expected on both sides. Failure to do this made 
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Mr. Bone’s meeting more lively and entertaining than 
it might otherwise have been, but it was not necessarily 
conducive to the type of publicity he intended. 

HD-Day, as they are learning to say in Scotland, 
begins on September 21. 


No Changes Advisable 


HE magnitude of the task facing the Select Com- 
mittee on Nationalised Industries (Reports and 
Accounts) became evident when it made its report 
last week. The mass of material through which it was 
necessary for its members to wade and the complexity 
of the accounts dealing with each nationalised industry, 
have shown that there is a need for a specialist in 
accounting and a research worker with a knowledge of 
economics to assist in such undertakings. Much work 
could have been avoided if an accountant had advised 
on what was really vital to the report among the 
pages of figures to be investigated, or if guidance on the 
best lines of approach had been available from the 
economist, instead of the Committee having to labori- 
ously find out for itself. But the Committee had no 
authority to employ an accountant or an economist of 
the ability necessary to perform this task for them. Such 
specialists would have seen immediately what was rele- 
vant and what was not, and could have made use of 
a specialist staff in presenting the right information to 
the Committee. 

An alternative might have been to set up a special 
comptroller and auditor general to deal with this aspect 
of the nationalised industries, but here the Committee 
were unwilling to involve the Executive in a matter 
which was clearly one for the House of Commons. The 
only source of such advice seemed to be the Clerk to the 
House of Commons himself and his staff. Here again 
the need could not be met since the Clerk to the House 
has not the necessary specialists on his staff. 

In spite of, or perhaps because of, all these draw- 
backs the Committee is unwilling to advise any cut and 
dried plan to Parliament. The appointment of an 
auditor general for nationalised industries would pro- 
bably lead to a grand inquisition into the conduct of 
these industries by officials acting on behalf of Parlia- 
ment. This is not what the Committee wanted. 

The difficulties of such a Committee seem insuperable 
since there is always the danger that if a specialist were 
employed to * assess’ the accountancy material before it 
was presented to the Committee members, such a man, 
if of a suitable calibre, might become too powerful. A 
lesser man might prove of no assistance, and an appoint- 
ment from the Treasury might well prejudice the inde- 
pendence of the Committee itself. 

As members of a nationalised industry, the employees 
of the area gas boards should, we think, realise how great 
a service the Committee has rendered to all those vitally 
interested in the future of this particular industrial set- 
up. It has left the matter open and has not advised 
Parliament to take any drastic measures to tighten its 
control over the day-to-day working. Such a straight- 
jacket would certainly stifle any initiative. The fear of a 
rigid control from a body outside the industry itself, 
unaware of the niceties of the industry’s conditions, 
would do much to slow up the successful work that has 
so far been achieved. 
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The Report seems to be one of great comr on seny 
It is evidently realised that certain fundame. tal prob. 
lems of principle need solving. 


i 


One suggestion is that the Committee is k King fy Mr. SA! 
a really wise man. ‘The greatest part of his wisdom MR been div" 
suggests The Times, * would have to lie in ar absoly, MM tive office 
refusal to allow his réle to grow.” The Times goes op = 
‘If the accountability of the nationalised industries \ aisle! 
to be properly exercised, will it not be more profitabl: HM poard’s b 
to concentrate on what Sir Toby Low (the Chairman i is being 
called the “ twilight area between the Ministers and th: headaus) 
corporations” rather than on the day-to-day manag. ome 
ment of the industries .... It is unlikely that anyone JB orthern 
whoever he might be or whatever his specialist know. Aberdeet 
ledge was, who was going to work in such detail, woul pee ~ 
be able to avoid it for very long. ne 

and late 

° ° Portsmo 

Wanted: Chemical Engineers inte 

ospite 

HOUGH one of the youngest branches of engi- =* 

neering, chemical engineering is gaining rapidly in Marketi 

importance. So much so, that the demand by J holds t! 

industry for chemical engineers in the next few years js tered a 

likely to outstrip the supply if measures are not taken deen T 

to provide suitable degree courses at more of our univer. pts 

sities or the necessary instruction at the technical nation 
colleges. 

Why should the importance of this particular branch MR. 
of engineering have come so much to the fore in the workin 
post-war years? An answer may be found, we think, in ~* ¥°* 
Sir Hugh Beaver’s recent Presidential address to the a 
Institution of Chemical Engineers, when he pointed out has re 
that not only was Great Britain an industrial country but as an 
the most industrialised in the world. Competition was Yorks 
likely to become more intense in the next few years and va 
if this country hoped to maintain its present standard of superi 
living and its place as a first-class power, its productivity was ¢ 
and efficiency of production must be greatly increased to caster 
remain competitive. ie 

The technical ideas needed to improve our production nies 
methods are the result of technological research which new § 
can only be carried out by highly trained personnel, who of 19 
in turn must work with trained engineers. The concep- 
tion and design of new chemical plant is the province of M 
the chemical engineer just as the improvement of power * 
application or the mechanical handling of the products Stok 
made are that of the mechanical engineer. As costs was 
increase, it becomes more economical to manufacture Ove 
in larger quantities in larger pieces of plant rather than 7 
in a multiplicity of smaller units of proved efficiency. = 
Here again it is the chemical engineer who must apply bee 
the known data to the larger designs if the new plant of 
with the higher output is to be of at least equal, if not of plo 
greater, efficiency. 

In America this appears to have been recognised . 
earlier than in England and a professional institution “— 
was founded there as long ago as 1908. It was not until oi 
1922 that the British institution was founded. In spite CI 
of this delay much has been accomplished in Europe as Se 
well as in America in the last 50 years, and the increase . 
in capacity of many ancillary plants in the gas industry 
since the war is clear proof of this. Perhaps the election 
of Mr. W. K. Hutchison, Chairman of the South Eastern H 
Board, to the Presidency, is the surest sign of our indus- Li 
try’s interest in chemical engineering. Si 
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Personal 


Mr. SAMUEL E. MCKNIGHT, who has 
been divisional financial and administra- 
tive officer of the Scottish Gas Board's 
Central Division for the past two years, 
has been appointed Deputy to the Chief 
Financial Officer for the Board, at the 
Board’s headquarters in Edinburgh. He 
js being succeeded at Central Division 
headquarters at Friarton, Perth, by Mr. 
J. D. YOUNGSON, at present financial 
and administrative officer of the Board’s 
Northern Division, with headquarters at 
Aberdeen. Mr. McKnight, who is 42, 
was born and educated in Belfast and 
attended Queen’s University there for 
He trained as an accountant, 
and later became chief accountant of 
Portsmouth Transport Department. Ap- 
pointments with the Northern Ireland 
Hospitals’ Authority followed and his last 
post before going to Perth was as chief 
accountant of the Northern Ireland Milk 
Marketing Board. Mr. Youngson (55), 
holds the degree of M.A. and is a char- 
tered accountant. He was with Aber- 
deen Town Council for 12 years, latterly 
as assistant city chamberlain, before 
transferring to the gas industry on 
nationalisation in 1949. 


two years. 


Mr. W. BOLTON, who has spent all his 
working life in the gas industry and for 
24 years has been at St. Neots, Hunts, 
first as engineer and manager and latterly 
as Eastern Gas Board district manager, 
has retired. Starting his career in 1907 
as an apprentice gas fitter in his native 
Yorkshire, he afterwards served in the 
Army in the 1914-18 war. When he was 
demobilised he became _ distribution 
superintendent at Pudsey, Yorks, and he 
was gas manager at Thorne, near Don- 
caster, from 1920 until moving to St. 
Neots as engineer and manager in 1935. 
Latterly he had been concentrating on 
sales and service. The Board opened 
new showrooms in the town in the middle 
of 1958. 


Mr. F. W. STOKEs has been appointed 
to the Board of Directors of Powell 
Duffryn Carbon Products Ltd. Mr. 
Stokes joined the company in 1951 and 
was appointed works manager in 1954. 
Over the past two years he has been 
closely concerned with the development 
of the company’s activities in machining 
graphite for nuclear energy, and he has 
been responsible for the design of much 
of the special tools and machinery em- 
ployed on this work. 


Mr. P. W. Howarp will relinquish the 
office of Managing Director of BTR 
Industries Ltd., as from October 1, but 
will remain a Director and the Deputy 
Chairman of the Company. 
Scotr has been appointed to succeed Mr. 
P. W. Howard as Managing Director as 
from the same date. 


Ir. R. S. Meptockx, Technical and 
Home Sales Director of George Kent 
Ltd., has been elected President of the 
Society of Instrument Technology. 


Dr. W. D. 
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The Minister of Power, Lord Mills, presented four members of the gas industry with 


the British Empire Medal at Lancaster House last week. 
Pictured are, left to right, Mr. A. J. Coward, 


able to be present due to illness. 


A fifth employee was not 


Southern Gas Board; Mr. L. Varley, West Midlands; Lord Mills; Mr. T. Walker, 


North Eastern; Mr. W. T. Shipway, South Western. 


The Medallist not present is 


Mr. J. Lindley, North Western. 


Radiation regroup their 
central heating interests 


N step with the rapidly growing United 

Kingdom trend toward central heating, 
Radiation Ltd. have re-grouped their 
various interests in this field within a 
single company—Bratt Colbran Ltd. 


Own products 


Bratt Colbran Ltd.—a member of the 
Radiation Group—is now responsible 
for both Ductair warm air central heat- 
ing equipment, formerly handled by the 
Warm Air Division of Radiation Group 
Sales Ltd., and Ascot central heating 
boilers, formerly handled by Ascot Gas 
Water Heaters Ltd., as well as other 
methods of central heating now being 
developed. Bratt Colbran will also con- 
tinue to manufacture and market its well- 
known products, Portcullis gas fires and 
Bratt Colbran industrial overhead radiant 
gas heaters. 


Re-organisation 


Appointments made in connection 
with the re-organisation of the sales force 
are :— 

Mr. FRANK Davies, General Home 
Sales Manager; Mr. C. A. F. BENNETT, 
formerly London Sales Manager of Ascot 
Water Heaters Ltd., who has headed a 
team investigating central heating in this 
country during the past year, becomes 
Sales Manager, Central Heating; Dr. W. 
Davipson, one of the pioneers of warm 
air central heating in this country, be- 
comes Technical Manager and will be 
assisted by Mr. E. C. Topp, Senior Tech- 
nical Officer, who will be responsible to 
Dr. Davidson for Technical Service and 
Training matters; Mr. R. D. Amos is 
appointed Publicity Manager and will 


operate from the Radiation 


Department. 


Publicity 


An enlarged sales force will handle all 
the company’s products, and _ intensive 
study courses have been held to familiar- 
ise sales staff with all aspects of Bratt 
Colbran central heating. This will enable 
them to give architects, builders and 
heating engineers full on-the-spot techni- 
cal assistance in designing installations. 
They will provide a similar service for 
gas boards and heating engineer—and 
builders’ merchant—distributors of the 
various central heating systems. 

The foundation of this technical /sales 
force is 12 area managers covering 
England, Wales and Scotland. 


Diary 


September 19. 


-EASTERN JUNIORS: 

Cambridge. Presidential Meeting. 

September 22.—WaALES AND MONMOUTH- 
SHIRE JUNIORS. Pontypridd. ‘ Breath- 
ing with Ease, paper by member of 
staff of Siebe Gorman Ltd. 

September 24.—-NortH THAMES G.C.C. 
Visit to the General Electric Com- 
pany’s lamp works at East Lane, 
Wembley, followed by Council meet- 
ing. 

September 29.—LONDON AND COUNTIES 
CoKE SALES Circle. Visit to Wands- 
worth works of the South Eastern 
Gas Board to see production and 
handling of ‘Sebrite’—the Board’s 
new open fire fuel. 
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New Zealand contract placed for West’s plant 


C.V.R. installation to bring 
U.K.-style integration 


An artist's impression of c.v.r. retort to be constructed by West's Gas Improvement 


Co., 


Ltd. 


YORKSHIRE MOORS YIELD TWO 
SUPPLIES OF NATURAL GAS 


WO reservoirs of natural gas have 
been located about 4,000 to 5,000 ft. 
under the moors in the Whitby area of 


Yorkshire, and the North Eastern Gas 
Board have arranged to exploit the 
supply. 


Dr. R. S. Edwards, Chairman of the 
Board, speaking at Scarborough at a 
conference of the Yorkshire Urban Dis- 
trict Councils’ Association, said that all 
being well, Whitby would be receiving a 
supply of natural gas by late summer or 
autumn of next year. 





Manchester Juniors 
hold ladies’ day 


HE annual Ladies’ Day of the Man- 

chester District Junior Association 
of Gas Engineers was marked by a visit 
of 130 members and ladies to Haddon 
Hall, near Bakewell, Derbyshire. 

Following a tour of the house and 
gardens, the party went to St. Ann's 
Hotel, Buxton, where they were enter- 
tained to tea and an informal dance at 
the invitation of Mr. John Wilson, 
General Manager, Manchester Group, 
North Western Gas Board. 

The President of the Association, Mr. 
J. Hepworth, welcomed the guests and 
thanked the Board for its hospitality. 
Mr. Wilson replied. 

The toast to 


‘The Ladies’ was pro- 
posed by Mr. N. Olsen, Senior Vice- 
President. Mrs. Hepworth responded. 








He added that geologists considered 
that after a provisional period it might 
be possible to extend the service to other 
parts of the Board’s area. 

The presence of natural gas in the 
Whitby area was first detected before 
the last war. Imperial Chemical Indus- 
tries Ltd., and a subsidiary of the British 
Petroleum Co. Ltd., carried out boring 
operations but at the same time these 
showed only slight traces of natural gas. 

The Northern Gas Board are taking 
over from Durham Divisional Coal Board 
the supply of gas to the Willington and 
Lanchester areas of Durham. The 
change-over takes place next month and 
will involve 2,000 consumers. 





GAZ DE FRANCE 
DEVELOPMENT 


HE activities of Gaz de France 

developed at a particularly rapid rate 
during 1958, with total sales of fuel gas 
amounting to about 136,600 mill. cu. ft., 
against about 127,500 mill. cu. ft. in 
1957, an 8% increase. The rise in in- 
dustrial consumption was even steeper, 
amounting to 14%. 

The number of. domestic consumers is 
growing at an accelerated rate. Stabilised 
at a rate of about 100,000 new sub- 
scribers a year in preceding years, it 
rose to 130,000 last year. At the end of 
1958, the total number of consumers/ 


customers of Gaz de France was about 
5,590,000. 
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HE integration of gas supplies be. 

tween large and small works, now 
commonplace in Britain, is somewhat 
novel in New Zealand, where the nature 
of the country and the distances make 
integration uneconomic. It is, however. 
announced that the entire gas supply for 
Petone and Lower Hutt, at present pro- 
duced in a small works, will be taken 
over by the Wellington Gas Company 
and will be supplied from their larger 
Miramar gasworks. 


Work begun 


To accomplish this, a high-pressure 
main has been laid and a contract has 
been placed with West’s Gas Improve- 
ment Co. Ltd., through its branch at 
Sydney, for the construction of an 
entirely new and independent continuous 
vertical retort plant having an initial daily 
capacity of 1,600,000 cu.ft. and being 
designed for extensions to an ultimate 
capacity of just under 5 mill. cu.ft. The 
new plant, which will comprise 24 50-in. 
Glover-West continuous vertical retorts, 
will be of modern design, complete with 
coal blending plant, coke screening and 
storage plant, and waste heat recovery. 


Work on the foundations is now being 
commenced and it is anticipated that the 
plant will be supplying all the gas re- 
quirements of Petone and Lower Hutt by 
June, 1961, when the existing Petone 
gasworks will be closed down. 


COST OF SEWER— 
‘BOARD SHOULD PAY’ 


Bene a Willenhall Urban District 
Council discussion on overspending 
£11,000 on a £25,000 contract for laying 
the Ashmore Lake sewer, the Vice- 
Chairman, Councillor C. J. Andrew, sug- 
gested that the West Midlands Gas 
Board should be surcharged with 75%, of 
the extra cost. 


The Council was told that the Gas 
Board requested the contractors to alter 
the line of the sewer, because it affected 
their mains supply. 


Councillor F. V. Magness, Finance 
Chairman, said the Council’s practice 
now was to spend £500 of the £1,000 
for trial borings when laying new sewers. 
If this had been done in the present case, 
the ratepayers would have been saved at 
least £10,000. 


Ask for loan 


The Council agreed to ask consent of 
the Minister of Housing and Local 
Government, for a loan of £11,247 to 
meet the excess expenditure mainly for 
moving sand, overtime and cost of 
timber. 
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Britain’s first Lurgi gasifier arrives at Leith 


emer 


GASIFIER 


SU p! mye) to 


4 AREYS 0 LASGOW LI 


The men pictured here, dwarfed by the Lurgi gasifier, include Mr. T. S. Ricketts, Chief Engineer, Scottish Gas Board, with two 
representatives of Humphreys & Glasgow Ltd., main contractor at Westfield. 


FOR Sc.G.B’S WESTFIELD WORKS 
Three more to be installed 


HE first Lurgi gasifier vessel to be 

delivered to Britain arrived in Leith 
last week, aboard the m.v. Falke. 

It is the key unit in Britain’s first Lurgi 
high-pressured complete-gasification plant 
which the Scottish Gas Board is building 
at Westfield in Fife. Altogether four gasi- 
fiers will be installed at the works, and 
in them low-grade coal from the West- 
field opencast workings will be converted, 
by steam and oxygen at high pressure, to 
gas for distribution throughout central 
Scotland. The gasifiers are being pro- 
vided under an agreement made between 
Humphreys & Glasgow Ltd., main con- 
tractors for the works, in association 
with the Power-Gas Corporation Ltd., 
and Lurgi of Frankfurt, the German 
firm which originated the process. 


Working pressure 

The gasifier is a welded-steel pressure- 
vessel designed and built by Lurgi of 
Frankfurt. It is cylindrical in shape, with 
an outside diameter of 9 ft. 10 in; it is 
28 ft. long and weighs, as it now stands, 
50 tons. It is designed and stringently 
tested for an internal working pressure of 
about 25 atmospheres (370 p.s.i.). 

When erected and in operation at West- 
field, this vessel will produce the equiva- 
lent of at least 74 mill. cu. ft. of purified 
gas a day; for this purpose it will con- 
sume about 240 tons of coal, 60 tons of 
oxygen and 220 tons of steam. 

After arrival: at Westfield, the gasifier 


is to be installed in a vertical position 
on a massive reinforced concrete base; 
it will be housed in a specially designed 
building. Before commissioning it will 
have to be fitted with specially designed 
equipment for admitting and regulating 
the flow of coal and for removing the 
spent ash. 

Another feature of the vessel is that 
it incorporates a water jacket surround- 
ing the main fuel bed. This will help 
to keep the inside working wall of the 
gasifier cool. Steam at gasified pressure 
will be raised from the abstracted heat. 

The pressure-gasification plant is being 
built on a 43-acre site at Westfield on 
the boundary between the counties of 
Fife and Kinross. When in full produc- 
tion as presently planned, the plant will 
produce 30 mill. cu. ft. of gas a day from 
poor-quality non-caking opencast coal, 
which will be transported to it by con- 
veyer direct from the adjacent opencast 
mine. A contract for the supply of this 
coal for a period of 20 years has been 
drawn up between the Scottish Gas 
Board and the National Coal Board. 

Erection of the works will be in two 
stages: Stage one with an output of 
15 mill. cu. ft. of gas a day is expected to 
be gas-making by the autumn of 1960; 
stage two will be completed two years 
after. Concurrently, a high-pressure and 
medium-pressure grid system will be laid 
to distribute gas over an area extending 
from the countries of Perth and Angus 


in the north-east and through the counties 
of Kinross, Fife and Stirlingshire to 
Lanarkshire in the south-west and to the 
Lothians, 

The total estimated cost of the plant 
is over £64 mill. and, with the associated 
grid system, the overall total cost will 
be nearly £84 mill. which represents by 
far the largest single project ever under- 
taken by the gas industry in Scotland. 


Gasifier accident at 
B.C.U.R.A. station 


HREE men were injured in an acci- 

dent at the British Coal Utilisation 
Research Association station at Leather- 
head, Surrey, recently. Fire followed 
an explosion in an experimental gasifier 
and a jet of burning gas and coke broke 
through the window from the working 
bay into the control room. The men 
were employed by Constructors John 
Brown Ltd., who built the gasifier and 
operate it under contract to the Ministry 
of Power. 

The men were allowed to leave hos- 
pital after treatment. 

The gasifier is being developed as part 
of the Ministry’s investigations into the 
uses of low-grade coal. 


The Eastern Gas Board’s team was 
successful in the eliminating round of 
the annual first-aid open competition 
organised by the Casualties Union. It 
will now proceed to the finals, to be 
held at Orpington Hospital, Kent, on 
October 4. 
















































































































































































































































































N 1821, Seebeck made the first thermocouple by his 
| sey that when two wires composed respec- 

tively of different metals or alloys are connected 
together in a closed circuit, and the two junctions so 
formed are maintained at different temperatures, a flow 
of electric current will take place. The E.M.F. will 
vary in amount per degree of temperature difference, 
and in direction of flow, according to the particular 
metals used, and the temperatures of the hot and cold 
junctions. Its value in mV. will be the algebraic sum 
of the values due to the Peltier effect (reversible E.M.F. 
produced at the junction) and the Thomson effect (due 
to differences in temperature in parts of the homo- 
geneous wires).' 

The electronic theory of metals* provides a modern 
concept of thermo-electricity. A metal is regarded as 
possessing conduction electrons having one degree of 
freedom of motion in the metal. Different metals have 
different electron concentrations, and different average 
velocities of thermal agitation. 


Energy conversion 


When two metals are in contact, there is a diffusion 
of electrons across the interface. If the circuit is com- 
pleted, and the two junctions are kept at the same tem- 
perature, no flow of electrons will occur, since the 
thermal E.M.F. at the junctions are equal and opposite. 
If, however, the junctions are at different temperatures, 
the electron concentrations differ, and a flow of current 
is produced by the conversion of thermal energy into 
electrical energy. 

Seebeck’s discovery, followed by the work of 
Becquerel in 1826 and of Le Chatelier in 1886, forms 
the basis of the accurate measurement of high tempera- 
tures by thermocouples as practised at the present time. 
In practice, the thermocouple comprises a pair of wires 
of dissimilar metals or alloys, running approximately 
parallel, and electrically insulated from each other with 
heat-resistant material. The ‘hot junction’ or ‘tip’ is 
made by twisting or welding the two wires at one end, 
and this junction is located at the point where the tem- 
perature is being measured. The other ends of the 
wires are attached to a sensitive, high resistance milli- 
voltmeter, calibrated to read directly. in degrees of tem- 
perature. The points of attachment of the wires to the 
voltmeter terminals constitute the cold junction. Since 
the calibration of the instrument is based on a cold 
junction temperature of 0°C., a condition rarely encoun- 
tered in practice, it is important that both leads to the 
cold junction terminals should be at the same known 
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temperature and/or that some means should be adopted 
to allow for deviations of conditions from the calibra. 
tion standard. 

In this connection the cold junction may be kept ata 
constant temperature of 0°C. by placing the cold ends of 
the thermocouple in glass tubes surrounded by melting 
ice contained in a vacuum flask, and connecting to the 
millivoltmeter by ordinary copper leads. In many cases, 
however, particularly when using short couples made of 
platinum alloy combinations, it is impracticable to use 
ice cooling at the ends of the couple because of radiant 
heat from the furnace or difficulty of access, and 
‘compensating leads’ may be used for attachment to 
the thermo-couple instead of copper leads. 

The compensating leads are in pairs, made either of 
the same material as the couple elements, or often of 
base metal alloys, as, for example, copper/copper nickel 
which produces an E.M.F., equal, in the lower tempera- 
ture ranges (0°-100°C.) to that generated by the thermo- 
couple itself in the same range. 

The effect is to transfer the cold junction to the ter- 
minals of the indicating instrument where temperatures 
are much lower and less variable. To correct for cold 
junction temperature, therefore, it is necessary to take 
the temperature of the instrument, and to add on to the 
temperature recorded, an amount which would be pro- 
duced by the couple when the ‘ hot ’ junction was at the 
temperature of the millivoltmeter and its cold junction 
at 0°C. Note that this is not the same thing as adding 
the instrument temperature to the apparent temperature 
shown, because the E.M.F./temperature relationship is 
not a straight line. The required correction may be 
found by reference to a calibration table. 


Automatic correction 


Most millivoltmeters which are used with thermo- 
couples are calibrated to show temperatures from zero 
to the highest limit, and provision is made for adjusting 
the pointer. If the latter is set at the ambient tem- 
perature when not connected to the thermocouple, the 
correction is automatically made, and reference to a 
calibration table is unnecessary. 

The choice of metals for the thermocouples is impor- 
tant and may be classified as (a) base metal couples. 
(b) ordinary platinum/rhodium-platinum couples, 
(c) special high-temperature couples. 

In deciding on the combination of metals to be used 
for a particular purpose, it is necessary to select a paif 
which will generate a reasonably high E.M.F., so that 
an open-scale deflection of the galvanometer is produced 
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required range. In this connection, the base- 
metal combinations, which are usually of fairly thick 
wire, have certain advantages over those of the 
so-calicd ‘ noble’ metals which contain platinum. Base 
metal couples—chromel/constantan, iron/constantan, 
chromel/alumel, etc.—will give galvanometer deflec- 
tions several times greater, per unit of temperature, 
than those of the platinum series. Base metal couples 
are far less costly than the noble metal types and, when 
used as works instruments, will withstand rough treat- 
ment better than the latter, which, by reason of their 
high cost, are made of much thinner wire. 

A base metal couple, however, has the disadvantage 
that, by reason of the comparatively low melting points 
of its constituents, it cannot generally be used for 
measuring temperatures greatly in excess of 1,100°C. 

Ordinary platinum/rhodium-platinum couples con- 
sist of two wires, one of platinum, and the other of an 
alloy containing either 10% rhodium and 90% platinum, 
or 13%, rhodium and 87% platinum. The latter is now 
the more generally used and it is important, in order 
that reproducibility of calibration shall be obtained in 
couples having nominally the same composition, that 
extreme purity of constituents should be adhered to. 
The E.M.F. produced by a Pt/Rh: Pt couple increases 
rapidly per unit of temperature up to 20% rhodium, 
but beyond this amount, the curve flattens and no 
advantage in this respect is obtained, and the extra cost 
of a higher rhodium alloy is not justified. 

If old platinum/rhodium-platinum couples are inter- 
changed with modern couples of the same nominal com- 
position working in conjunction with the same millivolt- 
meter, they should be re-calibrated as a precautionary 
measure, since the former are sometimes found to con- 
tain appreciable amounts of iron and other impurities 
which may alter the E.M.F. 


over t 


Mechanically weak 


A 13% rhodium couple can be used for measuring 
temperatures of 1,650°C. and above, but at these tem- 
peratures the platinum wire becomes weak mechanic- 
ally, and 1,550°C. is therefore regarded as the safe 


upper limit for regular use. With this couple, the 
temperature of molten steel in a Bessemer may be 
determined by the quick immersion method, in which the 
couple is carried in a long steel or monel metal tube 
to the hot junction end where the couple is protected 
by a silica sheath, and dipped into the liquid steel for 
about 20 seconds, the E.M.F. being measured by a 
special quick-response galvanometer, potentiometer, or 
recorder. 

The silica sheath, which is about 1 mm. in thickness 
at the couple tip, may need renewal after each immer- 
sion, and, after about 25 immersions it becomes neces- 
sary to cut off a short length of the couple tip and to 
re-join the wires. For this purpose an excess of couple 
wire is carried on reels at the cold junction, and, when 
it is required to renew the hot junction, the wires are 
pulled through the insulators, maintaining the thermo- 
couple at the required length. This procedure, after 
recovering scrap value from the rejected ends, may cost 
an average of five shillings per dip, which is not exces- 
sive where furnace charges are of the order of 100 tons 

f steel, since reliable temperatures are very important 
for the manufacture of high quality metal. 
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High temperatures demand special thermocouples 
and a considerable amount of work has been carried out 
on the use of metals and alloys of very high melting 
points for measuring correspondingly high tempera- 
tures.*»* As long ago as 1909, Hoffmann made an 
iridium/10% ruthenium-iridium thermocouple for 
operating up to 2,300°C., and other iridium /ruthenium- 
iridium couples have since been produced which mea- 
sure temperatures up to 2,000°C. and have a limited 
industrial application. Other combinations of metals and 
alloys which have been used experimentally for deter- 
mining very high temperatures contain rhodium-iridium, 
tungsten-iridium, rhenium-rhodium, and other alloys. 
Many of these couples are very costly in material and 
extremely difficult to fabricate. Some of them, as, for 
instance, the tungsten combinations cannot be used 
except in special protective atmospheres such as helium, 
or in vacuo since their chemical and mechanical pro- 
perties are affected. As examples, the use of rhenium is 
very unsatisfactory at high temperatures in air, on 
account of the formation of a volatile oxide Re.O,. 
Pure iridium wire, when heated in an atmosphere con- 
taining hydrogen, becomes extremely brittle, and its 
employment under such conditions becomes prohibitive. 


Contamination 


Some of the proposed combinations have the disad- 
vantage of giving a comparatively low E.M.F./tempera- 
ture ratio, and the problem is increased because of the 
lack of suitable insulating refractories and protective 
sheaths. It is sometimes difficult to make certain alloys 
so that reproducibility of composition is obtained from 
batch to batch. Where it is practicable to use two pure 
metals rather than alloys, this is therefore an advantage. 

The failure of some thermocouples has been found 
to be due to contamination of the wires by metallic 
vapours or other volatile substances which find their 
way to the bare elements notwithstanding the provision 
of sheaths. In some thermocouple assemblies used for 
measuring the temperature of liquid steel, for example, 
refractory cements are used, and these occasionally 
contain lead which volatilises and contaminates the 
couple. The vapour of zinc produces embrittlement and 
hot-shortness of platinum, and on this account no 
portion of the sheathing equipment should be made of 
brass or galvanised iron. Where it is desirable to 
measure temperatures in a reducing atmosphere, the use 
of silica or highly siliceous sheaths or insulators should 
be avoided, since at high temperatures silica may be 
reduced to silicon, which alloys with platinum, lowering 
the melting point. Where reducing conditions are en- 
countered, it is preferable to use aluminous insulators 
and sheaths. Tubes made from sillimanite or mullite 
are superior in refractoriness and gas-tightness to the 
older porcelain sheaths. 

The increasing demand for thermo-couples capable of 
working consistently and satisfactorily at temperatures 
higher than those normally measured by the Pt/Rh-Pt 
type has led to the development of combinations con- 
sisting of two wires composed of Rh-Pt alloys containing 
different proportions of the alloying metals.° Three 
standard couples consisting of pairs of Rh/Pt alloy wires 
are obtainable for very high temperature work. These 
are (1) 1% rhodium-platinum/13% rhodium-platinum 
(2) 5% rhodium-platinum/20% rhodium-platinum 
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(3) 20% rhodium-platinum 40% rhodium-platinum. 

In choosing one of these couples for a particular ap- 
plication, the following points should be borne in mind: 
(a) The E.M.F. at the working temperature should be 
as high as possible, (b) the melting point of the wire 
poorer in rhodium should be as high as possible, (c) 
the wires should be easy to fabricate and mechanically 
strong in use—the high rhodium alloys in particular are 
difficult to fabricate. 

At high temperatures, couples of this type generate 
E.M.F. much lower than those as the same temperatures 
using Pt/Rh-Pt combinations. The E.M.F. developed 
between two Rh-Pt alloy wires is equal to the difference 
between the E.M.F. produced by two couples, one com- 
posed of the alloy richer in rhodium, against pure 
platinum, and the other composed of the poorer alloy 
and pure platinum, all operating at a given temperature. 
The 20% Rh-Pt/40% Rh-Pt couple which can be used 
up to nearly 1,890°C.—the melting point of the 20% 
Rh alloy—produces an E.M.F. of only 1/7 of that of 
the Pt/13% Rh-Pt couple when operating at 1,500°C. 
A sensitive measuring instrument therefore has to be 
used, and where possible, in order to obtain the highest 
E.M.F., the wire poorer in rhodium should not contain 
more than 5% Rh. The 5% Rh/20% Rh couple is 
usually the most satisfactory combination for continuous 
records up to about 1,700°C., or for ‘ spot ’ observations 
up to 1,800°C. It is finding increasing use in measuring 
the temperature of open-hearth furnace roofs in the steel 
and metallurgical industries, and in the manufacture and 
testing of refractories. 


Failure range 


In the latter connection, it is used for investigating the 
behaviour of refractory bricks at high temperatures 
under compressive load. The use of this couple in con- 
junction with a recorder has been found to give greater 
precision in the range at which failure usually occurs; 
about 1,600°—1,730°C. 

After prolonged heating at high temperatures, couples 
containing a pure platinum wire and a Rh/Pt alloy wire 
tend to produce a decreasing E.M.F. on account of the 
absorption by the pure platinum wire, of rhodium. 
volatilised from the alloy wire. By using a 1% Rh-Pt/ 
13%, Rh-Pt couple, the slight rhodium pick-up on the 
1% wire has less effect than when a pure platinum wire 
is used. As examples of the E.M.F.’s produced by 
couples composed of different Rh-Pt alloys at a 
temperature of 1,500°C., the 1% Rh-Pt/13% Rh-Pt 
couple generates 15 mV., the 5% Rh-Pt/20% Rh-Pt 
couple generates 10 mV., and the 20% Rh-Pt/40% 
Rh-Pt couple gives 3 mV. 

Although the ‘ 20-40’ couple can be used for ‘ spot’ 
observations up to 1,890°C., difficulty of application 
is experienced because of the lack of suitable refractories 
for insulating and sheathing tubes at such high 
temperatures. 

Additional advantages of the two-alloy Rh-Pt types 
of thermocouple are that failure due to creep fracture 
is almost entirely eliminated, and the alloys are more 
tolerant of small amounts of contaminating elements in 
service than when one of the wires is composed of pure 
platinum. These couples also have the advantage that 
the E.M.F. at room temperatures is negligible, so that 
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for many purposes, a controlled cold junction ai 4 com. 
pensating leads need not be used. 
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Safety in Civil Engineering 


S a further step in its safety campaign, the Federa- 
tion of Civil Engineering Contractors has set up 


a civil engineering safety training course for 
Supervisors. This course, the first of its kind in the in- 
dustry has been organised in collaboration with the 
Factory Inspectorate of the Ministry of Labour and 
National Service, the Birmingham and District Industrial 
Safety Group and the London Building and Engineering 
Contractors’ Accident Prevention Group. 

The course lasts two days and covers such subjects as 
causes of accidents on construction work, site tidiness, 
excavations and earthworks, staging, electricity, lifting 
and carrying and the cost of accidents. Three films will 
be shown during the course, and at the conclusion there 
will be an opportunity for a general discussion and 
questions. Lecturers have been drawn from the Factory 
Inspectorate of the Ministry of Labour from the industry 
and from the Electricity Council. 

The course has been designed for the ‘ key personnel’ 
in safety—supervisory grades down to the level of 
ganger and also young engineers. It will be held four 
times this autumn, once in September and once in 
October at both the Birmingham and Enfield Safety 
Centres with the co-operation of the Safety Group con- 
cerned. There has already been a good response from 
the Federation’s Members, the courses at Birmingham 


being already fully booked and those at Enfield nearly 
so. 


B.S.I. Annual Report 


HE growing demand of industry for new stan- 
dards specifications on which to base production 
and purchasing requirements is reflected in the 
annual report for 1958-59 of the British Standards 
Institution. 

The report, for the year ended March 31, says that 
although the total number of new standards published 
is slightly less than in the previous 12 months, * there 
has been a sharp increase in new projects to be under- 
taken in the technical divisions: in the engineering 
division, 144 as compared with 92 last year; in the build- 
ing division, 34 compared with 17; in the chemical divi- 
sion, 48 compared with 16.’ The range of these new 
projects is ever widening and products for which stan- 
dards are now in course of preparation at the request of 
industry include seat belts for motorists, dividend 
warrants, poultry-feeding appliances and yacht rigging. 
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REPLACEABLE UNITS IN 
THE ELECTRICAL SIDE 


There are only two assemblies in the elec- 
trical side of B.S.A. ACME SNAP-LOCK 
Mk. Il limit switches: a moulded one-piece 
contact block and the contact arm. Inter- 
changeable on all models they are designed 
for easy replacement. Service kits com- 
prising these items, complete with holding 
nut and fixing screws, are supplied at 
moderate cost. 


B.S.A. Acme Snap-Lock heavy duty limit switches have 
an established reputation for reliability under the most 
arduous conditions. Recently introduced Mark II 
versions retain proved features of their forerunners but 
incorporate refinements in design and manufacture 
principally to simplify servicing, provide complete 
interchangeability of assemblies, increase electrical 
resistance to earth and ensure lasting efficient sealing. 
Please ask for the Mark II catalogue. 


TRADE MARKS 


A TYPE APPLICABLE TO EVERY INDUSTRY 


heavy duty limit switehes 


WATER, OIL & DUST PROOF 


Single pole, double break, double throw, operates 
with either circuit normally open with other 
closed, or maintaining in either position, or 
available with central (neutral) position and/or 
centre connection. Heavy aluminium die-cast 
case. Water, oil and dust proof. Conduit 2 in 
B.S., or No. 3 Admiralty Pattern Cable gland 
entry. Two-screw side mounting or backplate 
mounting in two styles, or Tandem style (back 
to back mounting). Operating lever position 
adjustable in 75 deg. increments through 
82.5 deg. either way from normal. 


range 
than 30 

ver 150 

inter 
changeable 
perating levers 


st n request 


Made in England under Licence by 8.S.A. TOOLS LIMITED, BIRMINGHAM 33 


Sole Agents U.K. 


BURTON GRIFFITHS & COMPANY LIMITED 
SNAP-LOCK DIVISION, 93 ALBERT EMBANKMENT, LONDON, S.E.11 


PHONE RELiance 3891 


WATER 

OIL 

AND 
DUSTPROOF 
OR 
FLAMEPROOF 
VERSIONS 


STANDARD 
NEUTRAL POSITION 
OR 

CENTRE CONNECTION 


FLAMEPROOF 


SINGLE OR DOUBLE ENTRY 


Buxton certificates No. 3574 (Group 1) No. 3575 
(Groups II and III gases). Meehanite iron castings 
Self wiping solid silver contacts, interchangeable 
plugs and sockets. Internal mechanism removable 
as a unit for servicing. Single SWA cable 
— (standard) ; double entry if 
required. Operating lever position adjustable 
in 7.5 deg. increments through 360 degs. Single 
pole, double break, having one normally closed 
and one normally open circuit. Available with 
central (Neutral) position and/or centre 
connection. 
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SULZER AXIAL AND RADIAL BLOWERS 
FOR THE PARIS GAS SUPPLY 


By J. von SALIS. 


France at Alfortville, in the Parisian suburbs, 

employs Sulzer turbo-blowers to deliver the gas 
into the low-pressure distribution mains. Two blowers of 
axial and three of radial design, with a total capacity of 
275,000 cu.m. per hour (162,000 cu.ft. per minute) were 
originally installed. The pressure boosting station is at 
present being enlarged by the addition of two further 
Sulzer axial blowers which will bring the total capacity 
up to 475,000 cu.m. per hr., or 280,000 cu.ft. per minute. 
This plant makes special demands on the blowers and 
their control systems, and it is worthy of note that 
axial blowers are being used here for the first time 
for handling town gas. 


The steady growth of Paris and its suburbs has been 
accompanied by a considerable increase in the con- 
sumption of town gas. It was for the purpose of meet- 
ing this increased demand that Gaz de France, respons- 
ible for the supply of gas to the French capital, decided 
some years ago to build a new gas and coke works 
for a production of 1.8 mill. cu. m. (63.5 mill. cu.ft.) per 
24-hour day at Alfortville in the Parisian suburbs. The 
gas consumption of Paris and its environs is at present 
about 1,400 mill. cu. m. per year or approximately half 
the figure for France as a whole. 


Tes new gas and coke works erected by Gaz de 


Matter of economics 


Some of the gas is supplied to consumers through a 
high-pressure system operating at about 10 atmospheres, 
but much the greater part is distributed through a low- 
pressure system at pressures of .15 to 1.2 kg. per sq. cm. 
—2 to 17 p.s.i—according to the delivery. While 
piston-type compressors are employed in the high-pres- 
sure system, the gas in the low-pressure network is 
handled by turbo-blowers. 


The resistance in the gas distribution system or, in 
other words, the pressure head to be generated in the 
blowers, takes a parabolic course and increases roughly 
as the square of the flow. The question of whether it 
is better to meet increased demands by raising the 
delivery pressure (and thus the power required for com- 
pression) or by laying new gas pipes, is primarily a 
matter of economics. In the plant under consideration 
the maximum delivery pressure was made fairly high 
from the first, while the machines were designed to 
allow of a pressure increase at a later date. The pressure 
difference was fixed at about 1 atmosphere, after an 
alternative scheme employing 4 atmospheres had proved 
unfavourable and had therefore been dropped. 


In choosing the capacity of the blowers, account 
had to be taken of the fact that the gas consumption 
fluc'uates within wide limits from summer to winter 
and in the course of the day. It was therefore essential 


that the blowers should have good control properties. 
Since the expected maximum consumption was 125,000 
cu. m. per hour (73,000 cu.ft. per minute), it was origin- 
ally intended to install four blower sets rated at 50,000 
cu. m. per hour (about 30,000 cu.ft. per minute) each, 
one of them as a standby. After careful comparison of 
the quotations submitted by various firms, the order 
was placed with Sulzer Brothers Ltd., who had made 
new and technically interesting proposals for meeting 
the specified requirements. 


A Sulzer axial gas blower, type AC-10-45, capable of 
handling 59,000 cu.ft. of gas per minute at a pressure of 
approximately I atmosphere. With the cover removed, the 
speed increasing gear box is seen on the left and the high 
standard of general mechanical construction is very evident. 


These proposals were accepted by the clients after 
due consideration of recent developments in turbo-com- 
pressor construction in general and of the experience 
so far acquired with Sulzer blowers in particular. They 
comprised the installation of two Sulzer axial gas 
blowers of type AC-10-45, each handling 100,000 cu. m. 
per hour (about 59,000 cu.ft. per minute) at a pressure 
of 1 kg. per sq. cm. (14 p.s.i.), and three radial gas 
blowers of type RC-1H-56, each handling 25,000 cu. m. 
per hour (about 14,750 cu.ft. per minute) at .2 kg per 
sq. cm. (2.85 p.s.i.). All these blowers are driven by 
electric motors through speed-increasing gears. The 
axial blowers are meant primarily for periods of high 
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consumption, and particularly for the winter, while 
the radial blowers are used mainly in summer and for 
covering the greatly reduced requirements during the 
night. 

The range of operation required of these axial blowers 
is extremely wide, viz., from 20,000 to 100,000 cu.m. per 
per hour, as shown in the diagram (Fig. 1). Control by 
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speed variation might have been considered for this 
operating range, but with a standard synchronous motor 
it would have meant using slip regulation by means of 
rotor resistances, and the losses would then have been 
fairly pronounced on account of the high input. It was 
therefore decided to use constant speed and to install a 
recuperation turbine of the type developed by Sulzer 
Brothers Ltd. These turbines, which are built specifi- 
cally for the control of axial compressors at cutistant 
speed, have given every satisfaction in compressor plants 
used for generating furnace blast. The blower supplies 
an almost constant flow of gas, in accordance with its 
characteristic, and the difference between this delivery 
and the quantity actually required is expanded in the 
recuperation turbine, where it gives up power. The 
rate of flow through the turbine is controlled exclusively 
by the adjustment of the rotatable guide vanes, which 
give the machine a wide operating range. 













































































Low-range delivery 


In this way the delivery range from 100,000 to about 
60,000 cu. m. per hour can be covered with high effi- 
ciency. Below 60,000 cu. m. per hour and consequently 

—which is more important—at pressures of less than 
half an atmosphere and thus far below the design pres- 
sure, the efficiency of the blower drops off and the set 
can no longer operate under favourable conditions even 
with the best recuperation turbine. To enable this 
range of low deliveries to be covered economically, 
Sulzer Brothers Ltd. have made provision for a second 
and lower speed. Two electric motors are therefore 
coupled to each blower and can be switched on as re- 
quired. This arrangement proved to be superior to the 
use of a single pole-charging motor with two operating 
speeds. 

Each set is driven through a speed-increasing gear 
by one of the two electric motors, which are directly 
connected to each other, so that the motor not in use 
runs idle. The larger of the two motors is a syn- 
chronous unit with a rating of 4,400 h.p. at 1,500 r.p.m., 
while the smaller is an induction motor developing 
1,160 h.p. at 980 r.p.m. The latter is used for starting 
and for operation at low deliveries. If the gas con- 
sumption rises above 60,000 cu. m. per hour, the set is 
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A radial type gas blower, type 


RC-1H-56, 

handling 14,750 cu.ft. per minute at approximately 3 p.s.i. 

pressure, with its cover removed showing the rotor in posi- 
tion and the general construction. 
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An electrically driven RC-1H-56 radial blower erected and speeds 
in position. The speed increasing gear box can be seen requir 
between the motor and the blower. An idea can be formed ‘ 
of the relative size of the blower. the ra 
increa 
switched over to the larger motor, which is brought up chara 
to its synchronous speed by means of an auto-trans- speed. 
former starter. The starting and change-over proce- 
dures are controlled by push buttons and are fully auto- 
matic, being controlled by an electric programme 
switch. Various safety and interlocking devices make Bic 
switching errors impossible. Changing down to the since 
lower speed is effected in the same way with push-button or rat 
control. trolle 
With this arrangement the sets can operate over a to th 
very wide range of delivery at excellent efficiency. This case 
point deserves special emphasis, as the axial compressor or Ic 
has hitherto been generally regarded as lacking in the 1 
flexibility. conti 
As already mentioned, the possibility of raising the the ¢ 
maximum delivery pressure was kept in view from the adju 
first. It is one of the fundamental advantages of the whe 
Sulzer axial compressor that, owing to the design of furtt 
the stator-blade carrier, it can be adapted within certain low 
limits to changing conditions of operation without it from 
being necessary to make any alterations to the casing Whe 
and rotor body. The axial blowers for the Gaz de whe 
France were supplied with ten compression stages, but first 
the rotors were made long enough to take two further vane 
stages. The diffusers were also designed to permit the Thi 
fitting of two further rows of stator blades at a later by | 
date. In practical service it was soon found that there desi 
was a real justification for this pressure increase. The / 


first blower was converted from ten to 12 stages after 
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years, the second after about 24 years of ser- 
vice. he maximum delivery pressure was thereby 
raised from 1 to 1.2 kg. per sq. cm. (14 to 17 p.s.i.). 

The working range of the radial blowers is shown in 
Fig. 2. Control in this case is by speed variation. The 
slip-ring induction motors have rotor resistances 
designed for continuous operation. The rating of each 
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motor is 320 h.p. at 1,450 r.p.m. A regulating system 
of this kind will operate economically wherever the 
shaft output is not unduly high and falls off noticeably 
with decreasing speed. The ratio of the terminal power 
requirements of the motor to the shaft output corre- 
sponds at reduced speeds to the ratio of the synchronous 
speed to the actual speed. The power difference has to 
be destroyed in the rotor resistance. This loss is small 
provided that the shaft output required at reduced 
speeds, is low. In turbo-compressors in general the 
required input with speed control is a linear function of 
the rate of flow and a quadratic function of the pressure 
increase, so that in the present case (parabolic consumer 
characteristic) the output decreases as the cube of the 
speed. 


25000 30000 m*/h 


Centralised control 


Blower control presented no particular problems, 
since the automatic maintenance of a constant pressure 
or rate of flow was not required. The blowers are con- 
trolled from central desks and the rate of flow is adapted 
to the demand by remote manual control. In the 
case of the radial machines it is only necessary to raise 
or lower the speed of the driving motors by altering 
the rotor resistance. The delivery of the axial sets is 
controlled within the separate speed ranges by altering 
the orifice of the recuperation turbine with its infinitely 
adjustable guide vanes. This is done with a hand- 
wheel installed at each control desk. Each set is 
further provided with bypass pipes for use at extremely 
low flow rates. These pipes return part of the gas 
from the delivery to the suction side of the blower. 
When the rate of flow is reduced by turning the hand- 
wheel, the guide vanes of the recuperation turbine are 
first gradually opened; when full adjustment of the 
vanes has been reached, the by-pass valve is opened. 
This infinitely variable control system is supplemented 
by the push-button control for the two driving speeds 
described in the section on the axial blowers. 

As the temperature of the gas rises during compres- 
sion as a result of the increase in enthalpy and the inner 
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losses in the blower, the by-passed gas is hot when 
it is returned to the blower. In the radial machines 
this temperature increase is small on account of the low 
pressure ratio, and no inadmissible heating is caused. 
The temperature of the casing rises, the heat losses 
increase accordingly and a new equilibrium is soon 
established. In the axial blowers with their high pres- 
sure ratio the final temperature of the gas is too high 
to allow it to be discharged direct into the consumer 
system or the gasholders. Gas coolers are therefore 
fitted in the delivery pipes from these machines, and 
as the bypass pipes branch off downstream from the 
gas coolers, the gas is already cooled when it is returned 
to the suction pipe. 

If the amount of gas required is less than would cor- 
respond to the surging limit of the blower, or if a valve 
in the delivery pipe is closed, the by-pass valve must be 
opened to ensure that the blower throughput remains 
within the stable range. In the radial blowers no serious 
surging was to be expected because of the low pressure 
ratio and the low density of the gas handled, and for 
this reason the by-pass valve is designed for manual 
control. In the axial sets this arrangement would not 
be adequate, and they have to be equipped with an auto- 
matic surge suppressor. This device was also supplied 
by Sulzer Brothers Ltd. It responds to a signal given 
by the final blower pressure and opens the by-pass 
valve automatically when a certain maximum pressure 
level is reached. A change-over valve which modifies 
the response pressure as a function of the attainable 
final pressure adapts the system to the two different 
speed ranges. 

The whole control sytem is hydraulically operated 
and has its own oil supply consisting of a motor-driven 
oil pump, a filter and the requisite fittings. 

In blowers handling town gas, sealing presents a prob- 
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lem of considerable importance. It is obviously not 
permissible to allow even small quantities of gas to 
escape to the atmosphere. Turbo-blowers are normally 
fitted with labyrinth seals consisting of a large number of 
successive throttling points which greatly reduce the 
losses for a given pressure drop but can never eliminate 
them entirely. In the present application other ways 
and means of securing perfect sealing had therefore to 
be sought. After a comparative study of the various 
alternatives, it was decided to use a liquid stuffing-box 
of the type shown in Fig. 3, in which sealing is effected 
by a film of liquid, in the present case oil. This ensures 
perfect sealing whether the machines are in operation or 
not, but it is essential that the oil pressure should always 
be higher than the pressure of the gas. As gas is 
returned from the delivery to the suction side of the 
blower in order to equalise the pressure on the balanc- 
ing piston (for the purpose of taking the axial thrust), it 
is only necessary to seal off the inlet pressure, or in other 
words the gasholder pressure, which does not exceed 
a maximum of 320 mm. or 12.6 in. w.g. The viscosity 
of the sealing oil must be very carefully chosen. The 
reason for this will be clear when the conditions encoun- 
tered in extreme cases—with very thick or very thin oil 
—are considered. With thick oil the friction losses in 
the seal, which may here be regarded as a kind of 
bearing, would be very high, so that the overall effi- 
ciency of the blower would suffer. With thin oil, on 
the other hand, the amount of oil required would be 
great enough to result in a marked increase in the power 
requirements of the oil pump. 


Sealing-oil system 


It should be mentioned here that the basement of the 
machine hall, which houses all the gas pipes, is not fully 
enclosed. The ambient temperature therefore varies 
considerably with the season. The preference was 
accordingly given to an oil with a high viscosity index 
which ensures satisfactory operation under all external 
conditions normally occurring. 

The sealing oil is aspirated from a special tank and 
delivered by a motor-driven pump, for which a standby 
is provided, into the sealing-oil system. A filter is fitted 
in the delivery pipe of each pump. These pipes lead 
both to the shaft seals and to an elevated tank placed 
about 25 ft. above the axis of the blowers. This tank 
is dimensioned to provide oil for the seals for half an 
hour if the pumps should ever break down. Manostats 
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are fitted downstream from the pumps and at the con- 
nections to the blowers. These, together with a float- 
controlled limit switch on the elevated tank, monitor the 
installation and indicate any irregularities. The retum 
pipes from the seals to the main tank are fitted with 
sight glasses revealing at a glance whether sealing oil is 
present or not. 

The three radial blower sets are connected toa 
common sealing-oil supply, while each axial set has its 
own system. 

Another problem encountered in plants handling 
town gas is a tendency for a gummy deposit to form 
after a certain period of operation. Although the Sulzer 
axial compressor has proved to be very little affected by 
fouling of the blades, it is of course essential in these 
gas blowers to avoid deposits at points where the 
clearance between rotating and stationary parts is 
small. Otherwise the parts might scrape, causing vibra- 
tion and unsteady running. This applies particularly 
to the labyrinths of the thrust balancing pistons and to 
the tips of the blades in the axial blowers. Deposits 
on the blade surfaces and in the flow channels proper 
would also impair the aerodynamic efficiency of the 
blowers. 

The machines are therefore cleaned by the periodic 
injection of a solvent at points where the danger is 
greatest. The chemical used for this purpose is tri- 
cresol—C,H, (CH,) (OH)—a coke-works by-product. 





A recuperative turbine used in conjunction with axial 
blowers to vary the delivery of gas from blowers running 
under constant supply conditions. Rate of flow through 
the turbine is controlled by adjustment of the rotatable 
guide vanes shown to the left of the rotor. 
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Tricresol is injected for ten to 15 minutes every fort- 
night or so, When the machines are running at reduced 
speed before being shut down. It can then flow to the 
lowest points of the casing and the piping, whence it 
js returned to the tanks through special pipes. These 
tanks are fitted with electric resistance heaters, as are 
also the lubricating-oil tanks, so that their contents can 
be warmed to ensure good flowability in winter. 


Every satisfaction 


The radial blowers were commissioned at the end of 
1954, the axial blowers early in 1955. Both gave every 
satisfaction from the first. When it was found that the 
maximum delivery pressure of the axial machines might 
be raised to advantage, the first blower was converted 
in the summer of 1956 and the second in the summer of 
1957. A thorough inspection of the machines was 
undertaken on these occasions. 


By November 15, 1958, the various sets had com- 
pleted the following number of working hours: 


Radial blowers: Set 1, 13,071 hours; set 2, 13,631 
hours; set 3, 7,159 hours. 
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Axial blowers: Set 1, 8,188 hours; set 2, 8,243 hours, 
or about 50,000 hours in all within a period of four 
years. 

The general rule is for the radial blowers to feed the 
distribution mains of the banlieue during the night, 
while the axial blowers are in operation during the day. 


Repeat orders 


The continued rise in gas consumption, coupled with 
the favourable results obtained with these sets, induced 
the Gaz de France to order a third axial set early in 
1956 and a fourth in the summer of 1957, both of exactly 
the same design as those already installed, but with 
12 stages. One reason for this repeat order was the 
fact that the turbo-blowers had proved to require hardly 
any maintenance work. The total flow in this large and 
extremely modern pressure boosting station will thereby 
be increased to 475,000 cu. m. per hour, or 280,000 
cu.ft. per minute, with an installed output of 12,000 kW. 

This in itself is a proof that these turbo-blowers, and 
particularly the axial blowers here used for the first time 
for handling town gas, have fulfilled expectations in 
every respect. 
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Chamber Ovens 


By F. S. GRAY, 


settings, there are numerous jobs to be undertaken 
and the operator must first of all familiarise him- 
self with the complete setting and associated plant by 
inspection and reference to the drawings. Those jobs 
which require careful attention may be listed as follows : 
1. Flue inspection. Ensure that each flue has the 
correct number of ports and that all by-pass dampers 
are fully shut. Do not accept the bricklayer-foreman’s 
word for the condition of the flues; they have been 
known to build flues incorrectly and also to leave flues 
full of rubble. 
2. Set dampers. 


Mobile Platform 


3. Inspect chamber brickwork, paying particular atten- 
tion to the bottom firebrick joints. Do not be satisfied 
with a cursory examination from floor level. Have a 
scaffold erected, or better still have a permanent mobile 
platform made which can be hand-propelled along the 
discharge car track. This platform will be of great 
value for maintenance of the doors and the bottom fire- 
brick at a later date. Having got close to the job, with 
a penknife or nail file probe these bottom joints. You 
will find one of the following, (a) all joints dry and hard, 
no action required; (b) some joints soft and easy to 
remove; (c) some joints dry but very powdery. In the 
case of both (b) and (c) the joints must be picked out 
and re-pointed. 

4. Inspect the bracing and if spring loaded obtain the 
initial compression from the drawings. Have all springs 
set and record the settings. Ensure that the main mem- 
bers adjacent to end and side walls touch the brickwork 
throughout their length, and are plumb. ‘Fill in any 
hollows between the brickwork and steel with cement. 

5. On a W-D i.v.c. setting the top two courses of 
brickwork are firebrick, forming a raft, holding the 
charging hole frame blocks. There is a sliding joint 
between this raft of firebrick and the top course of 
silica. To ensure that this raft moves with the silica 
during the expansion period wooden wedges are made 
to fit between the firebrick chamber and blocks, and 
the producer brickwork, in the top centre longitudinal 
tie rod chases. These wedges must be kept tight 
through the drying-out and warming-up periods. 

6. Inspect bottom doors. This is one of the most im- 
portant jobs to be carried out before the heating up 
begins, and great care should be taken to ensure that 
the-doors fit correctly to their frames. Remember that 
a leaking bottom door can ultimately lead to the loss 
of a chamber for gasmaking purposes. 


Pastis to the drying out and warming up of the 
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The final test on a W-D. bottom door is that a .00|5 " 
in. feeler gauge cannot pass between the door and th: ss 
frame. Another test is to use thin oil paint—note the as 
word thin. Paint the frame, close the door, open the 
door, and a mark should remain where the knife edge a 
of the door has touched the frame. Personally I prefer sg 
using the first method. 

7. Producers. On the standard W-D. fully recupen. iv 
tive i.v.c. setting the producers are of the step grate , 
type. The main points are (a) to ensure that all steam 
pipes are fitted correctly, i.¢., the steam must penetrate 
into the fuel bed and not impinge on the grates; (b) 
these services must be well secured to the drip-plate 
bearers. There should also be two square headed 
locating pins holding the water trough in its correct 
position. If blast saturation temperature equipment is y 
fitted remove the thermometer from the pocket until 
after ‘lighting up’ because the heat radiated from the 
producer fire will be too great for the thermometer tem- 
perature range. Make certain that the 9 in. by 6 in. T 
temporary holes over each firing door are open. Ensure i 
that all primary air discs on each producer door are free a ~ 
to move easily, and leave in the fully open position. a 

adequ 
Temporary Grate 12. 
valve: 

Have a temporary grate erected in each producer, gover 
using scrap angle iron. Bear in mind that the grate testin 
should be large enough and strong enough to contain be ca 
a fire which will heat the setting up to 150°C. All 
angles used for the grate should be drilled at each end 
for easy handling when hot. It is usual to put several 
short lengths of angle, or some used drip-plates, on end A 
along the back wall of the producer and then rest some the e 
short lengths of angle horizontally on these uprights. outle 
thus forming the back bearer for the grate. The second lines 
drip-plate from the bottom of the permanent grate is a pre 
used for the front bearer. Place angles on these two pres: 
bearers, about } in. apart. This will form a strong and Add 
useful temporary grate. teste 

8. Inspect the waste gas main and all the waste gas met! 
necks, ensuring that cavities are clean and no rubble ber 
is present. See that the chimney dampers are fully open tack 
and that the waste heat boiler dampers are fully shut. inch 
When entering the waste gas main ensure that someone F 
is stationed outside in case of mishap. Ensure that you the 
have good lighting and pay particular attention where unti 
there are uptakes to the boilers. Test each damper to 


ensure correct seating. On one occasion I experienced 
a consistently low CO, content at the inlet of the boiler. 
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and it took a long time to find that it was the maker’s 
monogram on the wrong side of the damper which was 
holding the damper off its seating. If automatic draught 
regulators are fitted these should be set according to 
maker's instructions. 

9, Vertical expansions. To record the vertical expan- 
sions measure between the charging hole frames and the 
under side of the coal bunkers. 


10. With the settings now ready for fires a site meet- 
ing should be called between the client and the construc- 
tion and operating departments of the builders to fix 
a realistic date for gas making and to map out a pro- 
gramme of work, which should be on the following 
lines : — 

i. An adequate supply of coke for drying out and 
warming up of settings. 

ii. All tie-rod services to be filled with water, 
flushed and left static, to begin circulating at 
the end of the second week of drying tires. 

ii. Charging car available for coke padding and 
bottom doors during the second week of drying 
fires. 

iv. Beginning at the fourth week of heating up, the 
coke handling plant must be ready and a start 
made on elevating coke for ‘ lighting up.” The 
elevating of coke should not be delayed beyond 
this stage to ensure full bunkers on the day ot 
lighting up. Ensure that a final check is made 
on the bunker outlet quadrant doors before 
coke is elevated. 

. Steam should be available during drying out 
and warming up period so that the laggers can 
carry out their work. Steam should be avail- 
able for the producers on ‘ lighting up’ day. 

11. Ash handling. From the lighting of fires, quanti- 
ties of ash will have to be disposed of. During the 
heating up period it is usual for the ashes to be taken 
to an ash tip. Be sure that there is a safe road, with 
adequate lighting, for this purpose. 

12. Inlet and outlet retort house governor and relief 
valves to be proved, and the foul main from the outlet 
governor to the ancillary plant pressure tested. Pressure 
testing of the foul mains within the retort house can 
be carried out in the following manner: 


Pressure Testing 


A blank is inserted in the main at the joint nearest to 
the exit of the main from the chamber house. With the 
outlet retort house governor valve shut, and any branch 
lines into the foul main shut, the main is subjected to 
a pressure of 27 in. w.g., the testing medium being com- 
pressed air. This pressure must be held for 24 hours. 
Add each branch line until the whole system has been 
tested. Leaks can be found using the soap and water 
method. This latter job may possibly involve a num- 
ber of erectors and supervisory staff and should be 
tackled without delay. All foul mains should be tested, 
including mains from the dilution producer if installed. 

13. The coal handling plant should be run light during 
the ‘ warming up’ period. Coal should not be elevated 
until the last possible moment. This reduces the possi- 
bility of bunker fires. 

4. Discuss purging method and ensure that this is 
receiving the attention of a responsible person. Usually 
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inert gas is used from the ancillary plant to the outlet 
retort house governor. 

With the starting up programme agreed work can now 
go ahead on the lighting of the drying fires. 

The heating-up period covers seven weeks and is 
divided into three parts. The first is the drying period 
when most of the moisture is driven out of the settings. 
The second or warming up period during which tem- 
peratures are raised to 350°C. or above, begins when 
the fires are dropped from the temporary grates on to the 
permanent hearth. At the end of the warming up 
period lighting-up takes place. The third period is the 
soaking period before gasmaking. The seven week 
period from lighting the fires to gasmaking can be 
further divided into separate weeks, and the work 
necessary during each week detailed as follows: 


Seven-week Period 


Week 1: Place a small fire on the centre temporary 
grate in each producer. A temperature rise of from 5 
to 10°C. per day, measured in the top waste gas flue, 
indicates the lowest temperature in the silica zone. To 
obtain these temperatures a sheath is made of -in. 
tubing, 6 ft. long, a slot 10 in. long is cut in one end of 
this sheath and a 0-400°C. thermometer is inserted into 
the tube, so that the thermometer may be easily read. 
One thermometer for each pair of flues is desirable. 

Week 2: Continue to gradually increase the fires 
maintaining the same daily increase in temperatures as 
for week 1. Begin circulating water through tie rods 
during this week. It is advisable to remove the nozzles 
from the tie rod service outlets which are usually ¥ in. 
diameter and are liable to choke with scale, and control 
the temperature of the water by use of the outlet valve. 
Tie rod water temperature should never exceed 65°C. 
(150°F.). 

Week 3: As for weeks 1 and 2, the temperature rise 
should be 5 to 10°C. per day. By the end of this week 
the temporary grates will be well loaded and the tem- 
perature at the sixth pass flue will be from 140° to 
150°C., so it is now time to remove the temporary 
grates. Only one fire door should be open at a time 
to ensure that large volumes of cold air do not pass 
through the settings. Proceed as follows :— 

Using the clinker hook, pull out the drip-plates sup- 
porting the back of the temporary grates and the angles 
too, which have been used as bearers. The holes which 
have been made in each angle will greatly help in their 
removal. Now remove the angle iron forming the grate. 
With these removed the fire will have fallen on to the 
ashpan. Add coke—usually to about two drip-plates 
high and level across the producer. Sufficient water 
should now be supplied to ensure a small trickle down 
each grate. Do not flood the ashpan. 

Insert the top drip plate supported on a brick at 
each end, the brick resting on the bearers. The reason 
for this is that when the day of lighting up arrives a lot 
of time and hard work will be saved since, by removing 
the bricks, the plate will fall into its correct position. 

The top and the two bottom drip-plates are now in 
position in the grate. To ensure that a small trickle of 
water is carried down each grate, a temporary drip-plate 
is used. This is normally made from }-in plate. If the 
drip-plates in use are 28 in. by 14 in., then a }-in. plate, 
28 in. by 21 in., is required which will have to be notched 
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to fit into the grate bearers. This temporary plate is 
positio d so as to ensure that the water continues down 
the gre e and does not flow directly into the ashpan. 
Being of light material it can be removed by the firemen 
when feeding the fires. 

Wecks 4 and 5: Continue to increase the temperatures 
at the rate of 10° to 15°C. each day. Clear instructions 
must now be given to the firemen to ensure that the fire 
is kept at the correct level. It is usual to enter the 
instructions in the foreman’s log book, and also to write 
the height of fire in chalk on the clinkering door. The 
height is usually stated in terms of a specified number 
of drip-plates. 

The firemen’s instructions should be, 1. to keep the 
fires up to the specified number of drip-plates, 2. to 
keep the fires level across the producer, 3. to feed little 
and often, and 4. to keep the water on the grates to a 
trickle. 

At this stage a regular fire cleaning schedule should 
be in operation. 


Inspections 


Inspect the setting each day for sign of cracks or 
opening of joints. If found, these should be caulked 
with asbestos string. Ensure that the wooden wedges 
between the producer and the top of setting firebrick 
of each setting are tight. At this stage pitch droppings 
are likely to be observed on the floor from the ends of 
each setting. This is only the pitch that has been put 
in the end cavities after every few courses have been laid 
to ensure that they are kept clean while still under 
construction. 

Quenching arrangements. The quenching system 
should be inspected and the amount of water for each 
quench determined. From a ground level sump, water 
is pumped up to an overhead tank, the level of the water 
in which is controlled by a float valve. Water from this 
tank is released by operating a counter-balanced foot 
valve through a system of pulley wires. Once released 
the water flows to a nest of spray pipes in the quenching 
tower. Surplus water from the quenching tower returns 
to the sump. For the initial setting allow 250 gal. of 
water per ton of coke. The quenching time should be 
approximately one minute for the standard 3}-ton 
chamber and about seven minutes draining time should 
be allowed. The quantity of water now used at White 
Lund is 650 gal., or 235 gal. per ton of coke. 

Week 6: The fires by now will be level at a height of 
six drip plates. From this point the height of the fire 
will gradually be increased at the back. The important 
thing now is to ensure that the producer gas uptakes 
and the curtain arch do not become over-heated. This 
is controlled by (1) pushing cold fuel to the back of the 
fire, (2) restricting the air flow over the fires by inserting 
bricks (loose) in the 9 in. by 6 in. openings over each 
door, and by (3) using primary air discs on producer 
doors, or a combination of all three methods. Colour 
should be seen in the bottom, second and possibly in the 
third passes. 

Lighting up and gasmaking. When lighting up, start 
early in the day. Remove all thermometers from the 
top waste gas passes, open all top offtake lids, lightly 
clean all grates, and feed with coke after cleaning. Now 
remove the brick supporting the top drip-plate; this 
plate will fall into the correct position. Inspect the 
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plant, noting the chimney pull, the pull at the inlet’ of 
the recuperators and the bottom pass conditions to en- 
sure that colour is maintained in this zone. Start filling 
the producers from the top. 

Allow only a little coke to pass into the producer 
at a time; the first feed will half seal the top plate. 
To ensure a level fire bed, use a backing rake through 
the 9 in. by 6 in. holes over the fire door. To ensure 
adequate pull across the fire it may now be necessary 
to place dry bricks in the 9 in. by 6 in. openings and 
lightly caulk them with asbestos. The second charge 
should seal the top plate. Using the backing rake, level 
fires through the 9 in. by 6 in. inspection flues and then 
open the secondary air slides by 4 in. 

At the third charge about 2} hours after starting, 
continue to level the fires with the backing rake. Pro- 
ducer. gas should now be seen clearly burning at the 
nostrils. Adjust the producer gas dampers and air 
slides to suit and ensure that the vacuum at the inlet 
recuperators is —.05 in. to —.10 in. w.g. At the fourth 
charge add coke as previously. The flame at the 
nostrils should be getting stronger and by now have a 
‘ cauliflower’ like appearance. The fifth charge should 
be about four hours after starting. The curtain arch 
should be sealed with this charge and the 9 in. by 6 in. 
openings must now be filled with header bricks and 
pointed. From now on a lighted torch must be used 
each time a producer lid is removed for filling the fires 
with coke. Continue with the filling of the producers at 
the rate of about one ton of coke per hour. About 
six hours after starting begin to check back the dampers 
to the ‘ soaking positions.’ 


Coke Pad Changing 


As soon as possible after checking back to ‘ soaking 
positions’ begin to set the second and third stage air 
dampers. On a W-D setting these are the very back 
dampers in the second and fourth passes of the heating 
flues, and entail the use of long damper hooks. If there 
is delay in setting these dampers and the flue tempera- 
tures reach the normal soaking temperatures, adjust- 
ment becomes a long hot job, and certainly not very 
accurate. The proof of a good ‘light up’ is that by the 
next day only a small band of colour should be visible 
in each chamber. If there is colour well up the cham- 
bers then the checking back to ‘ soaking positions’ has 
been under-estimated; allow the temperatures to advance 
slowly. 

The bricklayers can now start to make good the 
paving on the top of the setting; they can then follow 
on with the caulking and pointing of the setting and pro- 
ducer brickwork. The erectors should start to tighten 
the floor joist bolts, and the fitters should be attending 
to locating the bottom doors, securing the main shaft 
bearings, and fitting distance pieces, as set out in the 
maker’s instructions. 

With the doors set correctly, the changing of the coke 
pads protecting each bottom door can begin. This will 
test the discharge car, charging car and quenching sys- 
tem. It will also enable the plant operators to become 
familiar with the section of the plant on which they are 
to work. Liquor must now be circulated through the 
flushing pipes only into the top collecting main. With 
the liquor pump off, dip each bottom offtake to ascer- 
tain the depth of seal; this should be in the region of 








































































































































































































































































































































4 in. while in this static position. The weirs should be 
adjusted in the bottom main to obtain this depth of seal. 
Caulk and point the top offtake joints and after turning 
the bottom offtake spectacle plates, do the same to the 
bottom offtake joints. Liquor can now be circulated 
through the top offtake sprays. Dip the bottom offtakes 
again; the seal should now be 2 in. to 24 in. Too deep 
a seal can cause bottom pressure and lead to bottom 
door leakage, and damage the bottom firebrick joints. 

On a W-D. setting the top gas offtakes are joined into 
the top collecting main. This main is of the dry type 
and therefore each offtake has its own liquor-sealed dish 
valve. The bottom offtakes join into a hydraulic col- 
lecting main, each offtake being sealed to the depth of 
24 in. The top and bottom collecting mains are con- 
nected by tar and liquor down-comer pipes, allowing 
tar and ‘liquor from the top main to flow to the bottom 
main, and also by gas uptakes, allowing gas to pass 
from the bottom main to the top main. The gas up- 
takes are fitted with butterfly valves so that the gas 
pressure in the bottom main can be controlled. The 
operation of these uptake valves must be checked and 
left in the closed position. 


Last Checks 


With the temperatures now established at 1,150°C.- 
1,200°C, in the bottom passes, and 850°C. in the top 
passes, examine all tie rods to ensure that there has been 
no local overheating. Fit the nozzles on the tie rod 
circulating water outlets, and note the temperature of the 
water at these outlets. The nozzles may have to be 
reamered to ensure a sufficient flow of water, so that 
the temperature does not exceed 65°C. (150°F.). 

Check all coal bunker outlets, and ensure free move- 
ment of the doors. All steam pipes should be carefully 
blown through to make certain that foreign matter does 
not go forward, and score any valves, etc. All springs 
on the bracing should be measured and adjusted accord- 
ing to the drawing. 

Wash all top and bottom firebrick inside each cham- 
ber with a known proprietary make of fire cement. If 
air borne sealing is to be included in the future main- 
tenance programme then all chambers should be treated 
during this period. The latest automatic enclosed feed 
for this equipment is very efficient and an excellent 
investment. 

Ensure that the retort house governor has been set up 
according to the maker’s instructions and check that the 
relief valves are in good working order. Coal should 
now be elevated in preparation for charging of the cham- 
bers. The plant is now in general readiness for gas- 
making. Increase all producer gas damper settings by 
about 25%. Reset producer fire conditions to maintain 
slight pressure under the producer gas dampers. This 
is done in one of the following ways, (1) opening the 
primary air discs, (2) increasing the venturi steam and 
(3) increasing the air flow and resetting the blast satura- 
tion temperatures. 

All W-D step grate producers are fitted with primary 
air discs, and in addition either venturi or blast satura- 
tion temperature control (not both). The pulls at the 
inlet of the recuperator should be —.15 in. w.g., and the 
temperatures, 1,200°C.-1,250°C. in the bottom passes 
and 900°C. in the top passes. 

Assuming that we are dealing with the standard six 
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chamber setting and the chambers are numbereé | to ¢ 
the normal order of charging will be 2, 4, 6, . 3,5 
Again assuming we have a bench of three settings | ttereg 
A, B and C, the first chamber to be charged would be 
A2; with this chamber charged, purge the top co ecting 
main by removing the plugs in the cleaning hole covers 
at each end of the main. With the top main purged, 
charge the next chamber C2; this should allow su ficient 
volume of gas to pass down the interconnecting main 
between the top and bottom mains to purge the hottom 
main—the same system being used as for the top. Use 
the relief valve to maintain a pressure of +.03 in. Wg. 
in the top collecting main. The next chamber would 
be B2. Then follow on in the normal manner, i.¢., all 
the fours, then all the sixes, etc., to a predetermined 
cycle, which is usually one of an 18-hours’ carbonising 
period for the first round. By the time six chambers 
have been charged there should be sufficient volume of 
gas to go over to the exhauster, while conditions on the 
carbonising plant are maintained by manipulating the 
retort house governor bypass valve. (Relief valve shut.) 
When nine chambers have been charged, i.e., half of our 
assumed bench, it is time to commission the retort house 
governor according to the maker’s instructions and 
depending on the type. This job completed, set the 
governor so that there is slight pressure at the top of 
settings. 

Under these conditions it is important to ensure that 
all empty chambers waiting to be charged are liquor- 
sealed, and that no errors are made in opening the 
wrong top offtake valve. 


Temperatures 


Flues, too, should be inspected and note made of any 
leakage in the top or bottom brickwork. Any leaks in 
the top paving must be grouted, so also should any leaks 
found in the tie rod chases. It is not normal to steam 
the charges for the first cycle since it is desirable to 
have the brickwork joints impregnated with a little 
carbon. The carbonising period is shortened by one 
hour every 48 hours until the desired period is reached. 
Throughout this time keep a careful eye on tempera- 











tures. Table I is a useful guide. 
TABLE |! 

Period Bottom passes. Top passes. Pulls, inlet 

in hours Temperature °C. Temperature °C. recuperator, in. wg. 
is 1,250 950 25 
16 1,260 960 25 
14 1,280 980 30 
12 1,300 1,000 —.35 





The second pass temperatures should be 30°C. lower 
than the bottom passes, but on a plant under varying 
loads these are usually 50°C. lower. The temperature 
of bottom passes should never be allowed to exceed 
1,320°C. because if allowed to persist above this tem- 
perature, slagging of the lower part of the chambers will 
follow. As soon as discharging commences test the 
coke for moisture and adjust the quantity of water used 
to suit local requirements. 

Since the plant is now in operation, the day to day 
routine variation of the carbonising period, adjustment 
of setting temperatures, and planned routine mainten- 
ance may begin, and the following are the general con- 
ditions now worked at White Lund. 

With varying loads the previously mentioned tem- 
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ranges are adhered to. Chambers are steamed 
up to , and the remaining control of the calorific 
value is by producer gas dilution. Charges should not 
be steamed excessively since this ultimately leads to 
damaged silica in the lower half of the chamber. At 
White Lund steaming was originally at 2%, but from 
gas analyses, it was evident that 3% to 4% steaming, 
when using Yorkshire washed smalls, would be ideal. 
On 14- and 15-hour carbonising periods, however, with 
benzole extraction at 3.5 gal. per ton, steaming to cham- 
bers is 2% to 3%, and producer gas dilution is not 
usually required. 

Scurfing and Routine Attention. Both intermittent 
and continuous scurfing systems are employed at White 
Lund. All chambers are given a continuous scurfing 
period of some 20 minutes after each discharge. Inter- 
mittent scurfing was at first carried out at 21-day inter- 
vals but experience has shown that with the use of 
Yorkshire washed slacks, scurfing may be carried out 
at intervals of 42 days or one chamber per day. or one 
setting per week. The following work is carried out on 
each chamber. 

When the chamber is free from scurf, (1) the bottom 
door is cleaned, using an electric hammer to clear the 
hard carbon which is deposited between the knife edge 
and the door shield. The frame is cleaned with a wire 
brush and the door is then re-set by a fitter to the origi- 
nal .0015 in. (2) The bottom firebrick joints are hand 
pointed and washed with a proprietary brand of fire 
cement. The top firebrick is cement washed. The 
chamber is then air borne sealed. 

To enable the scurfer to work in tolerable comfort 
on the bottom door and firebrick, a two tier shield 1 in. 
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smaller all round than the chamber is used. The space 
between the tiers is 9 in. The top tier is covered with 
aluminium and the lower with asbestos mill board. 
This is inserted into the chamber and held in position 
by a leg at each end which is located in a welded socket 
on the mobile platform. This shield deflects the heat, 
and makes working conditions quite bearable. It also 
has the advantage of reducing the passage of air up the 
chamber whilst work is in progress. Flue cleaning is 
divided into three periods, each of six weeks, in line 
with the scurfing programme, one setting being com- 
pleted each week. 
TABLE 2 


| 


Period 1 | Period 2 Period 3 





Producer gas dampers 
and nostrils 
Top w.g. dampers 
Base recuperator dampers 


As for Period 1 
plus all | 
setting flues. | 


As for Period 1 
plus all 
recuperator flues. 


As can be seen from Table 2, the important parts of 
the plant are cleaned every six weeks and all other flues 
are cleaned every four months. Charging and discharg- 
ing are carried out on the intermittent principle. I am 
strongly opposed to batch discharging and charging 
since this leads to men rushing their work and quite 
often tasks such as augering top offtakes, inspecting 
liquor sprays, tightening offtake caps, and numerous 
small but important points are not carried out. This 
may be particularly so when shifts change over, and 
too long a gap is left between charges which leads to 
difficulty in controlling the calorific value. It is also 
important to ensure regular cleaning of collecting mains 
at the points provided, a task carried out daily at White 
Lund. 


CONTRACTORS FOR ALL TYPES OF 
GASWORKS PLANT AND GENERAL 


STEEL CONSTRUCTIONAL WORK 


A Plant is installed at our factory for the 


Phosphoric Acid Pickling of Steelwork. 


This plant is available for the Pickling of Material 


other than that used on our main contracts and 


enquiries are invited for this class of work. 


SAM! CUTLER & SONS LTD. 


70 VICTORIA STREET 
WESTMINSTER, S.W.| 


LONDON 


PROVIDENCE IRON WORKS 
MILLWALL, E.14 
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B.H.D. Engineers Limited 
POLICY OF EXPANSION 


MR. F. B. HOLMES ON GROUP’S ACTIVITIES 


‘Lee llth Annual General Meeting of 
B.H.D. Engineers Limited was held on 
September 9 at Rubens Hotel, Bucking- 
ham Palace Road, London, S.W.1, Mr. 
F. B. HoLMEs, M.Inst.Gas E. (the Chair- 
man), presiding. 

The following is his report which had 
been circulated to shareholders :— 

The Directors and all those associated 
with Mr. Charles Cooper during his long 
connection of 38 years with W. C. 
Holmes & Co. Ltd., also as a member of 
this Board, deeply regret his death in 
July of this year. 

The accounts for the year show a profit 
on trading amounting to £634,874, which 
is slightly higher than the figure of the 
previous year, £621,937. Depreciation at 
£142,601 shows an increase of £14,690, 
which is indicative of the increase in fixed 
assets throughout the Group. 

The profit before tax amounts to 
£440,929, as against £449,449 in 1958. 
Taxation absorbs £216,350 as against 
£254,498, and after making adjustments 
for minority shareholders’ interest at 
£4,864, the profit after tax is £219,715 
compared with £188,048 in the preceding 
year. 

Your Directors recommend a final 
Dividend of 124%, plus a Special Bonus 
of 5% making, with the Interim Dividend 
of 5% already paid, a total distribution 
of 224% for the year. The title ‘ Special 
Bonus’ has been purposely given to the 
extra 5% distribution as there can be no 
certainty that this will be repeated at the 
end of the present year. 


Balance sheet features 


The sum of £91,187 has been trans- 
ferred to General Reserve in the accounts 
of Subsidiary Companies, and it will be 
noted that a net amount of £12,947 has 
been transferred to the Pension Reserve 
making the total in this year’s balance 
sheet £39,269 compared with £39,255 at 
the end of last year. This covers the cost 
of augmenting the pensions of older 
members of the staff who have served the 
company for a long number of years, but 
whose pension benefits were compara- 
tively low due to their age on entering the 
scheme on its inception in 1950. 

In the consolidated balance sheet the 
Share Capital and Reserves has increased 
by £158,248 to £1,984,081. The bank 
overdrafts have been reduced and the 
increase in cash at bank and in hand 
shown under Current Assets gives a total 
increase in the cash position of the com- 
pany amounting to £222,171, part of 
which will be required for the items of 
expansion authorised by the Board, 
details of which are referred to later in 
the report. 

In the balance sheet of the Holding 
Company it will be seen that a further 
purchase of shares in subsidiary com- 


panies has been made, the cost of shares 
now held has increased by £4,000 to 
£484,211. 


Trading conditions 


The results of the year under review 
have benefited by the dates on which 
certain large contracts were completed 
and the profits thereon brought into the 
accounts. I have to report that the more 
encouraging trend of orders to which I 
was able to refer at this time last year 
did not continue and as a result profits 
for the current year are likely to be 
lower. 

The major work of the Group in the 
past has been for the coal, gas and steel 
industries, from which over the last two 
years there has been a reduced demand 
for the companies’ products; furthermore, 
new processes of town gas production 
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have caused a change in the type of plant 
required. Whilst we are fully aware of 
the necessity to be able to meet the 
changing needs of the basic industries in 
having suitable plant available, your 
Board is also very conscious of the neces- 
sity to widen its field of interest and 
activity with new products to replace 
those for which there is a falling demand. 
To this end research and development 
continue covering existing processes and 
plant and the investigation of new 
products. 

Satisfactory progress in production and 
increased output of turbochargers and 
non-bonded type rubber dampers has 
been made by the Holset Engineering Co. 
Ltd. during the year. 


New developments 


An amount of £25,000 is to be 
expended to set up in Canada a subsidiary 
company of the Bryan Donkin Co. Ltd. 
For some years now the company has 
been doing a small amount of export 
business in pressure regulators to Canada, 
but it is quite obvious that if we are to 
obtain a proper share of the market we 
must manufacture in Canada. Satisfac- 
tory arrangements have been made for 
this to be done. While this will un- 
doubtedly take some time to develop, we 
hope that the Canadian company will 
eventually extend its activities by manu- 
facturing other Group products which 
may be useful in widening its own 
interests over there. 

British Furnaces Ltd. has up to date 
leased the greater part of its office accom- 
modation from the Bryan Donkin Co. 
Ltd. Further expansion by British Fur- 
naces and the need by the Bryan Donkin 
Co. of the use of these offices have 
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resulted in the Board author 
building of a suitable office b 
British Furnaces to accomm« 
complete staff. 

The offices of Geo. Waller & Son Lig 
at Stroud are quite out of keeping with 
modern conditions (the buildin; being 
built of timber and corrugated isn) and 
are uneconomical in that the cost of 
repairs is continually mounting withoyt 
any improvement being achieved. Your 
Board has decided that they can no longer 
defer the provision of a proper office 
block and instructions have been given 
for this to be completed as early as 
possible. 

The above three items of expenditure 
will be additions to the Capital Commit- 
ments as at March 31, 1959. 

Your Directors look forward to wel- 
coming the three Directors of the Sub- 
sidiary Companies who have been invited 
to join the Board. 
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Tribute to staff and employees 


In conclusion, may I, on behalf of my 
colleagues and myself extend to the 
executives, to all members of the staff 
and to every employee of each of the 
companies which form the B.H.D. Group, 
sincere thanks for all their efforts during 
the past year. 

The report and accounts were adopted 
and the dividend recommendation was 
approved. 

The election of Mr. P. Rushworth, Mr. 
A. J. M. Henshaw and Mr. P. J. F. Croset 
to the Board was confirmed and the direc- 
tors retiring by rotation, Mr. F. B. 
Holmes and Mr. A. Abel Smith, were 
duly re-elected. 


METHANE IN 
DERBYSHIRE 
GARDEN SOIL 


XPERTS are considering if there 

are commercial possibilities in the 
gas which has seeped out of the soil in 
gardens in Pinfold Street, Ekington, 
Derbyshire. The gas, which has 
been identified as methane, scorched 
vegetables when it caught fire. 

In a recent report to Chesterfield 
Rural Council Mr. J. Wikeley, the 
Council’s Engineer and Surveyor, said 
that a shallow bore-hole may be sunk 
to determine the extent of the gas. 
During the past month he had consulted 
university experts in fuel technology, 
chemistry, mining and geology, and also 
representatives of the East Midlands 
Gas Board. 


Price reduction of blowers 


W. C. Holmes & Co. Ltd., announced 
some price reductions last week, the 
results of using ‘ production line’ manu- 
facturing methods. 

Some examples: On the size 44, Type 
AFS blower, the price is reduced by 


19%. A discount of 5% will be allowed 
on Holmes-Connervsille positive air 
blowers, where they are incorporated in 
plant for resale. 








